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ABSTRACT 


The PHM project began as a major NATO acquisition pro- 
gram consisting of 60 or more ships for international 
purchase. Today the program consists of just six ships for 
the United States alone. This thesis reviews the history of 
the program, the design considerations and the current prob- 
lems experienced by the program manager. An analysis of 
the rationale behind the decisions which led to the reduc- 
tion in scope of the program suggests that factors inherent 
ceo the current systems acquisition process caused the cut 
back in the program and that these were indevendent of the 
program manager's efforts. The results of the analysis 
suggest that these factors nave the potential to affect the 
outcome of any acquisition program, no matter now well the 


hardware performs. 
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I. INTRODUCTION 


A. BACKGROUND 

The U. S. Navy's Patrol Hydrofoil Missile (PHM) ship is 
a defense application of a relatively new hydrodynamic con- 
cept. Previous hydrofoil ships using fixed foils which 
conform to the water's surface like water skiis have great 
speed, but their use is restricted to calm seas. This 
limitation makes them unacceptable for use oy the U. S. 
Navy. 

The latest version of hydrofoil ships utilizes forward 
and aft submerged foils which in a sense "fly" through tne 
water under the surface much like airfoils through the air. 
The moveable trailing edges of these foils are continuously 
adjusted by an automatic control system fed by signals 
from acoustic wave height sensors. As the foils adjust to 
the wave size, the result is a staole ride in almost any 
sea state. The forward foil system, in addition, includes 
a fully swivelled strut that provides directional control 
and allows the shin to bank into turns giving the ship a 
high degree of maneuverability. The foils and struts, both 
rore and aft, are retractible to permit hullborne operation 
with reduced draft restrictions and to facilitate access 
for inspection and maintenance. 

Use of this advanced hydrofoil technology in the PEM 


program has resulted in a warship capable of speeds in 





excess of 40 knots in virtually any sea state. Further- 
more, it is designed to NATO standards and can be easily 
adapted for individual use by any NATO nation or coovera- 
tive multi-national use in a NATO Task Group, 

Considering the fact that the ship does everything it 
was designed to do and that its potential contribution to 
naval seapower is extraordinary, one is lead to believe 
that a program to build a fleet of sucn ships might be a 
worthwhile undertaking. In fact, the FHM was a major pro- 
ject at one time with planned production of at least 60 
Ships for multi-national vurcnase. Today, the PHM program 
consists of just six United States Navy ships (one onera- 
Bional prototype and five currently under construction). 
How such a promising and exciting program could undergo 
Sucn an extreme reversal is intriguing and warrants 


investigation. 


SB. FURFOSE 

This thesis reviews the chronolosy of the FHM and analyzes 
some of tne major historical events in an attempt to dis- 
cover the reasons for such a reduction in scope of the pro- 
gram. The analysis suggests that factors in the systems 
acquisition process external to the program manager's span 


of control were responsiodle for the cut-back. 


e. SCOPE 
Data and information were obtained througn research of 


coublished literature, PHM logistic plans, Congressional 





testimony, interviews with personnel involved and a one- 
month experience tour at the PEM project office in 
Washington, D. C. 

In a non-technical approach, the cnronology describes 
all the major events to date in the program including the 
considerations which contributed to the final design. Cur- 
rent acquisition policy, procedures and environmental fac- 
tors evident in the PHM program will be analyzed in terms 
of their votential to affect any weavons acquisition rro- 


gram indevendent of the program manager's executive ability. 


II. CHRONOLOGY OF THE PHM PROGRAM 


A. EARLY CONCEPTS 

In mid-1969, NATO Commanders expressed the need for 
Ships to combat the threat posed by Soviet surface combat- 
ants in the coastal and narrow seas environments of Nortn- 
ern Hurope and the Mediterranean Sea. Later that year, a 
Sub-group of eleven NATO nations from a NATO Information 
exchange group met to discuss the requirement. In early 
1970, NATO Exploratory Group Two was established to study 
the concevt of a common fast patroi craft. 

Bacn nation recognized the potential benefits of a co- 
operative program. Not only was this an opportunity to 
upgrade their defense capabilities at relatively low cost, 
but also, a single shin class for use by all NATO allies 
would enhance the capability of a NATO Task Force from both 


Operational and lagistics points of view. The United States 





hoped for the additional benefit of being able to reduce 
its NATO commitment to the Huropean area as those coun-~ 
tries improved their own naval carabilities. 

Prior to the establishment of Exploratory Grour Two, 
the United States had designed, built and tested four 
hydrofoil ships: HIGEFOINT (PCH-1), 120 tons, delivered in 
1963; FLAGSTAFF (PGH-1) and TUCUMCARI (FGH-2), 60-70 tons, 
in 1968; and PLAINVIEW (AGEH-1), 310 tons in 1969. As of 
November 1972 tnese craft had accumulated more than 2700 
hours of foilbdorne operations ji). This experience made it 
clear that proven technology existed in the United States, 
and that sucmerged nydrofoil platforms would be a feasible 
low-risk venture (2]. 

The United States, therefore, croposed a 40-ton sub- 
merged foil craft as the most suitable means of meeting the 
NATC mission requirement because of its speed ard maneuver- 
ability in high sea states. Exploratory Group Two concur- 
red with this proposal, as did the NATOC Naval Armaments 
Grout who subsequently aprroved the establishment of Fro- 
ject Group Six to conduct the clannineg stages of the pro- 
gram and the initial determination of the ship's cnaracter- 
gstics. The United States logically assumed chairmanship of 
mero ject Group Six ard sponsorship of tre program. 

Through June 1971, the United States conducted furtner 
hydrofoil baseline design studies and cost estimates. Tnese 
Gesign data provided for the operational performance agreed 


Upon by sxploratory Group Two and incorporated previously 
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expressed rational requirements. At a June 1971 meeting 
the United States agreed to produce two FHM lead snips if a 
design satisfactory to at least one other NATO nation could 
Ye achieved. At that meeting it was also mutually agreed 
that active participants of subsequent meetings would be 
limited to those nations who nad formally declared their 
intent to proceed with the cooperative hydrofoil vroject 
and, subject to an agreed Memorandum of Understanding, to 
formally enter tne program as an "engaged" nation and cor- 
mic resources thereto. Letters of intent were eventuall: 
Signed in early 1972 by the Government of italy anc the 
receral Republic of Germany. 

In October 1971 the United States announced its inten- 
tions to award the lead ship design and production con- 
meacty FCO tne Boeing Company, cuilder of the EIGsECI.T 
(FCE-1) and TUCUMCARI (FGH-2), ard that the initial effort 
mader the contract would te feasibility cesign studies. 
The objective of these studies was to ottain clear agree- 
ment on a specific common shin design which would satisfy 
ail engaged nations‘ requirements. Further, due to the 
advance in program scnedule without having yet ottained a 
satisfactory Memorandum of Understanding, the United 
States indicated it would proceed at its own expense with 
tae NATO design, share the results of these studies with 
all engaged nations, with costs to be reirbursed only ty 


those engaged nations who later signed the Memorandum of 


Understanding, and to conduct all aspects of the desigen 


teak 
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development, contract definitization and management in co- 
oreration with the engaged nations. 

The letter contract was awarded to Boeing in November 
1971. Feasibility design was completed in March 1972, and 
a Memorandum of Understanding was signed approximately six 
months later by the Government of Italy and tne Federal 
Republic of Germany. Because of unwillingness to commit 
funds all other nations either drorped from the trogranm or 
reverted to observer status with the option of rejoining 
the project at any time pursuant to aprroval by the orizi- 
nal three committed nations. 

ie ALO PEM Ormeanl gation 

Uron Signing the Memorardum of Understanding, a 
vermanent Steering Committee composed of senior representa- 
tives of each participating natior was formed. Zach memter 
was resronsible for the necessary coordination with arvro- 
priate autnorities of nis own country. Changes in 
technical arrroach, cost or schedule whicn would have major 
Bmpact required unanimous committee consent. 

Tne Memorandum of Understanding vrovided for the 
initial chairman of the Steering Committee to be the United 
States memter. In addition the Memorandum of Understand- 
ing provided for a NATC Froject Orfice to serve as the 
executive staff of the Steering Committee to perform the 
complex management functions associated with ship design, 


construction and logistics programs. The United States was 
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designated to provide the Froject Manager. (See Table 
I for Project Organization Chart. ) 
2. Costs 
In achieving the objectives of this cooperative 
effort, the participating nations shared design and non- 
mecurring prototyoe construction costs. These costs in- 
cluded the cost of developing the standard shin design 
(to be discussed later), design validation and operation 
et the administrative croject staffs. the Memorandum of 
Understanding specified exact dollar commitments for 
each country but did not include a cost escalation clause. 
Froduction cost savings were expected to be reali- 
ized by the mass production of all shins at a single crlart. 
Cost vtenefits were expected to accrue from assembly line 
production in great quantities, and proportionate sharing 
meeuised Drocuction costs would lower tne unit cos’ ner 


Main tor each country ey. 


peshag 15 Cesiened to oerform a mission. Canatility 
to accomplish a mission depends not only on the operation- 
al capability of the hardware, cut also on tne ability to 
Bosistically support it. Therefore, a shin design is the 
pend result of an iterative vrocess which attempts to opti- 
Mize mission carability by making trade-offs between 


Operational and logistics capabilities. ‘snat follows is 
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some of the operational and logistics support considera- 
Brons which produced tne final PHM design. 
1. Onerational Considerations 

The mission scenario required the FH to ce capa- 
ble of operating offensively, either irndevendently or in 
Bompany with FHMs from the same or different countries, 
against enemy surface combatants in coastal anc narrow 
seas environments. It had to be capable of performing 
fais Mission during patrols of up to five days. A minimum 
of two days upkeen would be necessary tetween operational 
periods rae 

a,  otancard Snic Desizan 

Lt was recognized during the early stages of 

tne shiv acquisition process tnat a single version of the 
FEM for use Dy all nations was not lixely. Eowever, to 


assure tne effectiveness of their overation togetner with- 


> 


na NATO Task Force, it was desiratle that the indivicual 
national FEMNs have similar casic characteristics. To 
acnieve this otjective, a standard FHM shiv was cesigned 
for multi-national use yet retained sufficient design 
flexibility to allow for the individual variations of any 
country varticularly in tne area of combat systems equin- 
ment. tne standard PHM has cnaracteristics as indicated 
in Table 2 uh 

The hull form, size and the major structural 


Sulxneads and decks, foils and struts, waterjets, vumps, 
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STANDARD PHM CHARACTERISTICS 
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— _ 

Length 40.0M 
Beam 8.6M 
Draft 

Huliborne aryl 

Foilborne pathy 
Displacement 235 Metric Tons 
Speed 

Hullborne li Knots 

Foilborne In excess of 40 Knots 
Propulsion 

Huliborn 2 Diesels 

Foilborne 1 Gas Turbine Engine 
Pai inorne Range 500 Nautical Miles 
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controls and main propulsion machinery are pvart of the 
Standard FHM design, Additionally, the auxiliary equip- 
ment and arrangements, deckhouse and personnel accommo- 
dations are standard. 

Due to weight restrictions and other consider- 
ations unique to hydrofoil operations, the PHM has a 
large percentage of equipments and systems which are not 
used on traditional combatants. These systems/equisments 
are Listed in Table 3. 

b&b. United States Variant of the FEM 

Unlike the PEMs used by otner NATO nations 
whicn would operate from a single rome port, the U. 5S. 
variant had to be able to perform its mission anywnere in 
mae world. In order to provide for zlobal mobility, early 
logistics planners envisioned a hydrofoil support shin 
(AGHS) to accompany the six-ship PHi1 squadron to rrovide 
logistics support. 

Tne vrimary weapons suite of the U. S. 
variant includes: 
MK 75 76MM GUN 
RARFCON MISSILE CANNISTER LAUNCESaS 


Maeo2 MOD te GHGs 
MK 34 CHAFF LAUNCHERS 


NFO} 


-7 


Ge. cOunury Variations of the Fal 
The KK 75 Oto Melara 76 mm sun satisfies the 

Session requirements of all national participants. There 
is space aboard to equip a standard FEM with additional 


MA20 Rh 20mm anti-aircraft guns if desired. Standard shir 





TABLE 3 


PHM UNIQUE SYSTEMS/EQUIPMENTS 


MB 8V331TC80 Diesel Engines (Mercedes Benz) 
Waterjet Propulsors (Aerojet General) 

Gas Turbine Ship's Service Power Unit (Airesearch) 
AN/SLR-20 ESM Receiver (Litton Amecon) 

Gyro PL-41E (LITEF) 

High Pressure (3000 PSI) Hydraulic Systems (Boeing) 
Submerged Strut and Foil System (Boeing) 

Foilborne Automated Ship Control System (Boeing) 


AN/SPS-63 True Motion Navigation Radar (SMA) 





Besign flexibility cermits tne installation of various 
types of missile systems in place of the Harpoon system 
such as the Italian Otomat or the French Exocet. Fire 
control system alternatives include the German WM-28 and 
the ltalian Argo Systen (2 ]. 

Ze Ealance of Fayments Considerations 

Since the FHM was originally a joint NATO venture 
it had a requirement for balance of payments equaliza- 
tion (offset) between all participants Br zach nation 
was thus assured that witnin reasonable limits, the value 
of components, materials and services it purchased from 
other. .carticipvating nations would be offset dy the com- 
bined rurchases made by other nations from itself. The 
key objective of the cooperative effort was the effective 
See lization of the military, industrial, scientific and 
Bechnical resources of the participating nations in terms 
of poth men and materials, in the interests of mutual 
defense. 

As a result of the foregoing, much of the FHi 
equipment is of foreign design or manufacture (e.g., the 
fire control system (Dutch), the 76mm gun and navigational 
madar (italian), the zyro compass, air conditioning ane 
diesel hulltorne engines (German)). Frurtnermore, the 
FEM was designed and constructed using the metric system 
as the basic system of measurement to facilitate the 


interface of foreign equipments. 
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3. Manning, Maintenance and Training Concepts 


A manning concept is a combination of the opera- 
tional concept and the maintenance concept. It 
incorporates the quantities and skill levels of personnel 
required to operate and maintain a ship in its projected 
operational environment. Normally, U. S. Navy ships carry 
a crew large enough to perform all organizational level 
maintenance and operate the ship as well. The ship's 
manning document attempts to optimize the mix of operation- 
al and maintenance personnel. 

The manning concept for the PEM differs from tne 
standard Navy surface unit manning concept. To achieve 
the foilborne capability of the FHM, which is its primary 
operational asset, trade-offs were required in the size and 
weight of the vessel. Living space had to te sacrificed 
for engineering, performance and weapons delivery capa- 
bility. Essentially the same traditional tasks must te 
accomplished aboard PHM, but they must be verformed by 
less personnel. 

To accomplish the reduced manning objective, 
functions previously requiring more than one watch sta- 
tion were combined into single watch stations. This was 
made possible by the development of automated equipment 
with built-in redundancy. Examples are the Helm and 
Engineering Cperations watch stations. 

The maintenance concept was also non-traditional. 


The complexity and numbers of the systems and equipments 
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of the ship required more maintenance personnel than the 
Ship had the capability to support at sea, Furthermore, 
crew movement was restricted on weather decks during 
foilborne operations for reasons of crew safety, and, as 
a consequence, preventive maintenance could not be accom- 
plished when foilborne. These conditions and the reduced 
operational manning concept motivated the establishment 
of the Mobile Logistic Support Group (MLSG) concept. 

The MLSG concept parallels the support concept 
used by the aviation community in that the weapons system 
is primarily manned by operators and most maintenance is 
to be performed during the brief time when the system is 
not operational, The use of this maintenance concent 
requires special consideration during design. For 
example, levels of reliability and maintainability are 
needed which minimize tne need for preventive and correc- 
tive maintenance actions underway. Additionally, the snip 
was designed with significant built-in test equipment to 
facilitate fault cetection, isolation and rerair. This 
Boauipment, in conjunction with the standard hand tools 
Carried aboard, could be used to effect repairs while 
underway. Onboard spares are limited in range and depth 
and. mostly include only fuses, light bulbs and critical 
modules [3] ; 

The shin was logistically designed to operate at 


pea for short periods of time up to five days maxinmur, 
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During this time period, some liimited daily preventive 
maintenance would have to be performed and emergency cor- 
rective maintenance may be required. All other maintenance 
is deferred to the MLSG. It was decided early in the 
conceptual phase that the operators of the shiv must be 
skilled enough to perform these underway maintenance tasks. 
The manning concept then became one of utilizing few 
numbers of nighly skilled individuals for the PEM who 
could overate the equipment and maintain it if necessary. 

Knowledge regarding required personnel quantities 
and skill levels was gained through the fleet use of pre- 
merous hydrofoil craft ouilt for the U. S. Navy. This 
experience, combined with the expected weapons configura- 
tion of the PHM, made it possible to estimate the bverthning 
moa living requirements for the shiv. Once the total. 
number of personnel was known tne snip was designed around 
that quantity. | 

The final ship's design limited crew size to five 
orficers and nineteen enlisted men. Appendix A lists the 
mancvower requirements and gives the procedure used to de- 
termine them. Appendix A's inclusion is intended to 
exemplify the degree of detail that entered the logistics 
and design planning phases. It also establishes the 
meed for filling operational billets with qualified crew 
memcers. 

Training of the PHM crew was anotner considera- 


tion that entered the design trade-off process. The 
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reduced operational and maintenance manning concepts and 

the sophistication and uniqueness of the hardware systems 
created an extraordinary training requirement for the crew 
members. Furthermore, this training had to be received 
prior to reporting for duty aboard ship since the lack of 
extra berthing space would limit the opportunity for on-the- 
job training while underway. The problems of training such 
crews will be discussed in a later chapter. 

Although the builtein test equirment would reduce 
the maintenance training requirements to some extent, the 
crew would still have to be trained to correct any critical 
equipment creakdown that might occur during tne five-day 
mission. These training requirements were forecasted and 
planned for in the Navy Training Plan (NTE) [4] for EM. 


Acpendix B discusses the training concept in more detail. 


me PROTOTYPE PRODUCTION AND EVALUATION 

The optimistic results of the feasibility studies ter- 
tormed by Boeing and NATO Froject Group Six and the earlier 
U. S. Navy Hydrofoil supporting technology are reported by 
Duff [5]. A favorable DSARC II decision resulted and the 
Navy awarded the U. S. lead ship design and construction 
Contract to Boeing in February 1973. Construction commenced 
in April 1973. The shiv, USS PEGASUS (FHM-1), was launched 
in November 1974, six weeks behind schedule. 

The launching was followed by an extensive test and 


evaluation of the platform and combat systems culminated 
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by a one-month independent Operational Evaluation (OFEVAL) 
by Commander, Operational Test and Evaluation Force 
(COMOPTEVFOR) in May 1976. Complete results of this test 
program are reported by Duff, Schmidt and Terry [6]. 

An eight-month major overhaul commenced in September 
1976 to correct OPEVAL deficiencies. According to 
Shrader and Duff 2] the overhaul period was used "to 
strengthen the foils and struts in areas where cracking 
nas occurred, and the main propulsor gearbox was refur- 
Dished with stiffer pinion shafting, higher quality gears 
and improved load carrying gear configuration. Also, 
the aluminum propulsor inlet duct was modified slightly 
to extend life, and a number of combat systems improve- 
ments were incorporated, including a combined radar video 
and navigation cnart display (TANCAV) for both the Combat 
Information Center and the Pilot House and an improved 
Seating and weapons control capability for the Tactical 
Mevion Officer (TAQ) station”. 

These and other minor deficiencies were corrected 
by April 1977 and Navy Acceptance Trials (AT) were con- 
sucted in June 1977 by the Board of Inspection and Survey 
(INSURV). The vresident of the INSURV Board cited FEGASUS 
as having one of the finest trials "in the memory of the 
board" lle PEGASUS was delivered to the Navy in June 


and commissioned in July 1977. 
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D. FPRODUCTION DECISIONS 

Understanding the historical account of the FEM acqui- 
sition program process is facilitated by examining Table 4, 
courtesy of Shrader and Duff [i]. Briefly, FY 1975 and FY 
1976 funds were approvriated for five production ships and 
a fixed price incentive production contract was awarded to 
Boeing in October 1977. Production is underway at this time, 
but a flurry of political activity between 1974 and commence- 
ment of production, at times, made the fate of the FHKE un- 
certain. The following sub-parasraphs itemize some of the 
Gecisions. The rationale for these decisions will be dis- 
cussed in more detail in the "Analysis" chapter which 
follows. 

1. Production Avvroved for Five FEMs 

1974 was a turbulent year for the PEM vrogram. Navy 

in-house bickering over weapons suites, technological ciffi- 
Culties experienced by the EFoeing Comvany during construction 
of the prototyve and schedule delays caused a significant 
Mpward trend in the estimated cost per ship. A PEM Froject 
Cffice spokesman stated that cost escalation caused the Con- 
) eress in 1974 to approve funds for only five of the troposed 
28 production ships. Only strong DOD and Navy apveal action 
Saved the program from being deleted altogether. In ad- 
dition, the Government of Italy deciced to withdraw from the 
tUrogram anc to pursue construction of smaller less expensive 


hydrofoils independent of the NATO effort. 
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In June of 1976, the "Request for Froposal" was 
issued and the Boeing proposal was received in October 
1976. The successful Acceptance Trials of the PEGASUS and 
enthusiastic comments from fleet operational commanders 
who nad observed its use caused a favorable DSAHC III 
decision by the end of 1976 despite issues raised by DOD 
systems analysts to the effect that the ship was not 
sufficiently cost effective to justify its procurement. 

In January 1977 the Deputy Secretary of Defense advised 
the Secretary of the Navy (SECNAV) that production of FHils 
could proceed. 

Be Heclsion FProvosal 

when tne Administration changed on 20 January 
1977, defense priorities were reevaluated in anticipation 
of a balanced federal budget by 1981. Based on its own 
Studies and the expectation of budget cuts, the Navy now 
felt that tne FEM was not sufficiently cost effective when 
compared to other strending priorities ie The rationale 
tehind this change will be discussed in the "Analysis" 
charter. The Navy withdrew the 343M planned for con- 
m=rsion of a mothballed LST into a hydrofoil support 
Ship from tne FY 1978 budget and, instead, requested funds 
to deactivate the two operational platforms, the FCH-1 


and AGEH-1l, for hydrofoil research and development. 
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Defense Secretary Brown announced by memorandum in 
April that the United States was planning to terminate 
the THM program. Since Eoeing had not yet begun produc- 
Plon On the five remaining FHMs, President Carter submitted 
a proposal to rescind the FY 75 and FY 76 funds which had 
been appropriated for that purpose. (Fassage of a re- 
Cision bill requires favorable action by toth Houses of 
Congress within 45 days of submittal, ) fel. 

Testimony was heard by the Defense Subcommittee 
of the House Appropriations Committee in July 1977 and, 
despite unanimous DOD support in favor of recision, 
Congress favored the program's continuation and the re- 
Cision bill did not vass. The Navy was odlizgated to 
proceed witn the five production shirs and Boeing con- 
menced construction in October 1977. Delivery will occur 
in 1981 and 1982. 

Congress did, nowever, accept the Navy's sugges- 
mon tO cut budget support for a logistics olatform for 
the MiSG. The FHM program office advises that an alter- 
nate platform consisting of 50 portable vans was recently 
proposed by the Navy and is included in FOM @l. 

4, NATO Program Ends 
. In May 1977 the Federal Revublic of Germany with- 
drew from the FHM program to build less costly non- 


hydrofoil missile patrol boats ale This event brought 
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an end to major NATO involvement in the FHM program. All 
that remains is the procurement of the foreign equipments 


mor the U. S. Variant. 


III. ANALYSIS 


The most significant observation about the FEM's 
history that would cause one to question the success of 
the FHM program is the drastic reduction in scope that has 
eccurred since the vrogram’s inception. To summarize, PEM 
began as a 60 ship NATO program, half of which were for use 
by the United States. Support for the program gracually 
deteriorated on grounds of reduced cost effectiveness, 
beginning with the Congress in 1974 and ending with the 
Navy and the Federal nepublic of Germany in 1977. It is 
only tecause of Congressional insistence that five ships 
Mec currently being built. 

This chapter deals with the rationale which caused the 
FRM to lose its attractiveness in comparison with other 
programs, and the problems the current program manager 


| faces as a result of the cutback. 


m. COST EFFECTIVENESS 

Competition for limited federal furds is evident 
throughout the government. The Department of Defense 
competes with other governmental agencies and the indi- 


Vidual services compete for their shares, Within a 
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service, individual programs such as the PHM compete with 
other programs. Since there are not enough dollar re- 
sources to fund each program a service believes it needs 
in performance of its mission, measures of effectiveness 
are necessary to evaluate and prioritize them. Highest 
vriority funding consideration is logically given to the 
programs Which provide the most national defense per 
dollar expended. 

Cost effectiveness provides such a measure and is 
used to rank programs. It considers the mission category, 
e.g, anti-surface ship warfare, anti-air warfare or anti- 
submarine anes and, through simulated battle 
techniques, computes the cost of eacn enemy ship, sub- 
Marine or aircraft killed ane This figure can be used 
to compare the relative merits of programs in similar 
mission roles. 

1. Cost 

The technology base whicn indicated the PRM to be 

a low-risk venture was apparently not as solid as was 
previously supposed. In 1974, cost escalation on the 
order of two times the original estimates raised the price 
from 320.5M to 341M per copy (both figures in 1974 dollars) 
and was cited as the reason for all the anti-FHM decisions 
which followed [7] . The consequent reduction in cost 
effectiveness caused the first cutback from 28 to five 


production ships, the withdrawal of NATO participvants and 
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lessened interest by the U. S. Navy. In defense of the 
program, cost growth should be placed in perspective as 
follows: (All figures in 1974 dollars.) Original esti- 
Memees Of Unit ship cost for a production run of 28 ships 
was approximately 320.5M. Frogram growth and escalation 
moved the unit pvrice for 28 ships upwards to #§28.9M 
Borresponding to a cost growth factor of 1.4. Cutting 
the program back to five shirs made the wnit crice 341.1M 
and accounts for the majority of the cost growtn factor 
of two. Cost growth of 1.4, although still not desirabdle, 
is not unusual in shipbuilding programs. This figure 
compares favorably with the cost growth factor of 1.5 
experienced by the highly successful FFG-7 orogram ai 
Ee. Mission 

The Federal Republic of Germany was tne first to 
express a need for improved anti-surface ship capabdility 
Whicn led to the NATO mission requirement. They neeced 


.— 


Oo prevent 


ct 


a patrol craft to orerate in the Baltic Sea 
amphibious landings by the Warsaw Pact forces in tne 

area Of the Baltic Sea avproaches associated with attempts 
Meesecure the entrance and exit to the sea. For their 
purpose, the ship's mission was specific and single 
purpose. Long-range capability of the ship was not a 
Critical factor because its operation was tied to a 


Specific geographic location and integrated with German 
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land-based naval aviation. The PHM was especially suited 
for this mission because it served as a stable platform 
wnicn enabled the effective use of the surface to surface 
weapons during rough seas [7]. 
Even though operation of the U. S. variant of 
the PHM would not be restricted to a specific geographical 
area, it was felt that its mission would approximate the 
FRG mission, i.e., patrol coastal and cnoke point areas 
Similar to the Baltic Sea arpreaches al Since: wt (ony 
had anti-surface snip capability, its use wouid be 
restricted to relatively benign areas where enemy aircraft 
and submarines would not pose a threat. t would therefore 
be used in a supportive role to free un larger multi- 
mission combatants for more hostile environments by 
patrolling those areas where only a surface threat was 
expected. It was felt that procurement of a single mission 
ship was justified if it could be produced at a low cost{7]. 
3. The Harvoon Missile 

The NATO perceived threat of Warsaw Fact comtatants 
nas not gone away or changed. The technology for challeng- 
ing the threat, however, has changed. Frior to the de- 
velopment of the Harpoon missile, guns mounted aboard ships 
Served as their primary anti-surface snip weapons systen. 
nowever, high seas states interfere with the use of guns. 
Therefore, the submerged foil hydrofoil was valued since it 
could rrovide the most stable platform to use the guns 


effectively. 
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The Harpoon missile is a recent innovation in anti- 
surface ship warfare. It is an anti-ship cruise missile 
With a range of about 60 miles [7/. Most significantly, 
its use does not require a stable platform. For this rea- 
son, the Germans decided to buy Harpoon-equipped non- 
hydrofoil patrol boats large enough to maneuver in rough 
seas. They felt that this vessel could accomplish their 
mission almost as well as the FHM, but at half the procure- 
ment cost [7] ° 

The U. S. Navy is currently equipping all destroyers, 
frigates, cruisers, land-based P-3 ASW patrol aircraft and 
the carrier-based A-6 aircraft with Harpoon missiles. 
According to Admiral Holloway iis this action will give 
the U. S. Navy adequate anti-surface ship capability without 
building more FHMs. 

In the area of anti-surface ship capability, cost 
effectiveness studies comparing the FHM with the P-3 and 
FFG-7 showed the P-3 to be slightly more cost effective 
than the PHM and the FFG-7 was slightly less. Even though 
the indices of cost effectiveness were very close to one 
another it must be rememtered that the FP-3 has, in addi- 
tion, ASW capability and the FFrG-7 is AAW and ASW capable. 
Therefore, the Navy concluded that given limited funds, 
procurement of multi-mission systems were preferred over 
the FEM [7 

The preceding mission and cost cata was presented 


and discussed during the recision. hearings in July 1977 


Se, 





7). DOD and the Navy favored the recision: of the FY 75 
and FY 76 funds appropriated for production of five more 
FHMs in spite of favorable comments by Navy spokesmen re- 
garding the fact that the hardware had met all of its 
operational expectations. Furthermore, when questioned 
about the possibility of adding an additional capability 
such as ASW, Navy spokesmen testified that such a change 
would not be feasible with the present fixed design. 

The Navy was not as concerned with the funds al- 
ready appropriated as it was with the future outlays ex- 
pected by operation of the PHM squadron which would run 
from 320M to $50M per year. Looking ahead to the 1980-81 
timeframe which the President set for balancing the budget, 
tne funds used to operate PHM would disnlace sometning else 


that the Navy would rather nave. 


Ber FOLITICAL INFLUENCES 
The strongest opponent of the Fresident's recision | 
proposal was the Representative from Seattle (and Zoeing's) 
Congressional district. In his opening remarks at the near- 
ioe LNs FOC he reminded the Sutcommittee of the growing im- 
Calance of naval power between the United States and Soviet 


Russia and the need to protect our high value carrier task 


Zsrours. He felt that FHlis were a viatle means of freeing 


t 


up these task groups in the Mediterranean and northern NATO 
flanks because their cost is about one-third the cost of the 


next least expensive combatant, the FFG-7, and their small 
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size, speed and maneuverability make them less vulnerable 
to torpedo and cruise missile attack. With the Navy grow- 
ing progressively smaller, he questioned the Navy's judgment 
in terminating a program of highly capable ships that has 
already been paid for. He also reminded the Subcommittee 
that as late as March 1977, the Secretary of the Navy, the 
Chief of Naval Operations and the surface mission sponsor 
(OP-03) had strongly advocated continuance of the progran. 

After hearing all testimony, the Subcommittee vated 
against the recision and the proposal did not go before 
the House. They (the Subcommittee) felt that the PEM 
Squadron was a seapower concept which differed sufficiently 
from the Navy's traditional strategy of fewer, large multi- 
mission snips to warrant evaluation. As a result of this 
action, the Navy and DOD were forced to accept a program 
which they had testified against. 

Interestingly, the roles of the Congress and the Navy 
in presenting pro and con arguments at the recision hear- 
ings were completely reversed from the funding hearings in 
1974. This reversal is probably due to a changing environ- 
ment which manifests itself in the goals of decision makers. 
A new President with new fiscal policies could have caused 
the Navy to anticipate budget reductions and therefore, 
reevaluate its priorities. A greater awareness of the 
growing imbalance of naval capability between the U. S. and 
the U. S. S. R. could be a factor which partially reversed 


the Congressional position on PEM. In any event, the 
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point here is that a changing political environment ap- 


pears to nave greatly affected the outcome of the progran. 


C. CURRENT PHM MANAGEMENT PROBLEMS 

Having analyzed the rationale benind the program's re- 
Suction in scope, the unwillingness of the Navy to accept 
the program and the Congressional reasons for its continua- 
m1on, one logical next step is to analyze the effects of 
these events on the current management of the prosran. 

Eriefly, the current status of the program is as fol- 
lows: What was once a 60 ship HATO program now consists of 
only six ships. The number of U. S. onerational versonnel 
involved, including ship's crews, squadron and MLSG person- 
nel, has been correspondingly reduced from 1000 to 200. 
The NATO interoverability requirement that was responsible 
for tne metric design and unique foreign equipments ro 
longer exists. The MLSG platform nas been changed from an 
afloat tender to a complex of mobile van containers and nas 
resuited in the degradation of the FHM's overational 
flexidility in possible mission scenarios ale 

The most significant problem the current rrogram mana- 
Ber faces today is implementation of the logistics plans 
tnat were formulated when Navy support for the progran was 
mucn stronger. Albeit the scope of the program has de- 
Creased, the ship itself has not cnangec, and the same 
logistic suvport requirements still ee. 

It was decided at the time the design trade-offs were 


ceiling mace concerning manning and training tnat it was more 





feasible to rely on priority detailing and training than it 
would be to change the ship design to carry more crew mem- 
bers. It was also recognized that implementation of these 


plans would require special consideration by the Bureau of 


— 


Naval Personnel (BUPERS) and the Chief of Naval Education 


and Training (CNET). Continued cooperation of these com- 


' mands was justifiably assumed given the NATO involvement, 
Navy-wide enthusiasm and the large number of personnel in- 
‘volved when this assumption was made. Now that only six 
ships remain, and the NATO political aspect has dis- 
appeared, the enthusiasm to provide a specialized logistic 
environment for the PHM has disappeared as well. 

Table Bl indicates the prerequisite training courses 
originally requested and those actually received. The 
reduction of training at established Navy schools was 
largely aimed at courses designed to enhance the mainten- 
ance capability of equipment operators. EUFERS justified 
deletion of these training courses based on their literal 
interpretation of the PEM maintenance concent. Theo- 
retically, this is a valid argument because decreased main- 
tenance training is the benefit of a maintenance sractice 
Which utilizes replacement modules and standard hand tools 
for equipment repair. Detailed technical expertise at the 
Equipment part level is not required when such modules are 
available. 

Implementation of the maintenance and training con- 


cepts has not been a problem with regard to the equipment 
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designed especially for the PEM. Government furnished 
equipment (GFE) on the FEM, however, does present a problem 
because these equipments were designed for use aboard shirs 
with traditional maintenance practices. Replacement modules 
are not currently available and detailed technical exper- 
tise is required to repair these equipments at the part 
level. 

The Fleet Support Improvement Frogram (PMS 306) has 
been responsible for develoring replacement modules for GFE 
aboard PHM but, according to the FHM program office, has 
not shown significant progress to date because its efforts 
have been dedicated to the GFE associated with larger pro- 
grams such as the FrG-7. To compensate for this lack of 
progress, the FEM program manager requested additional 
maintenance training in the Navy Training Flan for FEM. 

Had the FHM maintained its vosition as a major progran, 
then perhaps FMS 306 would have shown earlier results with 
GFE modularization or BUFERS would have granted the addi- 
Bional training. 

Table 8 2 lists the associated training equipments and 
indicates almost all are not supported by the CF-39 sponsor. 
The argument to justify this position is that such a pur- 
Chase of training aids would not be cost effective due to 
the small number of personnel who would benefit from their 
use /9/. 

These examples indicate a reluctance on the part of the 


Navy to commit resources and attention to other than the 
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most major and visible programs. while this strategy is 
probably best in view of scarce resources, it is bound to 
take its toll on rEM effectiveness. This causes a probtlen 
for the program manager because he is responsible for den- 
onstrating the full potential of a PHM squadron consistent 


with Congressional desires, but ne is not receiving the 


total surport or resources to accomplish this objective. 


IV. LESSONS LeAnN aD 





inere are many unique aspects of the FHM program which 
Beesuinsuish iv from traditional ship acquisition vcrosrans. 
The hardware itself and its capabilities, the manning and 
maintenance volicies and the NATO involvement all required 
innovative management approaches to integrate tnem into a 
Single system. The problems experienced by the progran, 
however, can be categorized into areas which can affect any 
acquisition rroject no matter now unique it is, now effec- 
Sively it is managed or now well the system verforms. This 
Chapter focuses on some of the specific circumstances which 
seriously affected tne outcome cf the rrogram and catego- 
rizes them into general system acquisition problems wnich 
nave the potential to affect any program, regardless of 
the »rogram manager's efforts. 
an COST 

The FHM was first estimated to cost 320M ver cony (1974 


dollars) for 28 shins. The target rnrice in the fixed 
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price incentive production contract for five ships is 363M 
eacn (1978 dollars). Discounting for inflation and reduc- 
Hi1On in size of the production run, there was actual cost 
growth of approximately 1.4 times the original estimate. 
Admiral Holloway 7] indecaved. unau. sucn COSt £rowtn 1s 
usual in shipbuilding programs. 

box [2.9] confirms that cost overruns are a fact of life 
and generally occur either because original estimates were 
too low, or because the program was not adequately control- 
led to prevent inefficiencies. For obvious reasons, 
nowever, @& vrogram manager who finds himself in an overrun 
Situation will most likely maintain that the original esti- 
mate was too low, 

Fox also points out that simply increasing the original 
estimate would not solve the problem since contractors! in- 
ternal budgets are determined by the amount of funds avail- 
able. Higher estimates would only mean higher planned 
Costs. Competition causes contractors to use only the most 
Ovutimistic cost estimates, ikewise, the prosram manager 
Mest use the most optimistic estimate in order to remain 
Competitive witn other vrograms for funding. 

Therefore, in vrograms where costing data is not known 
with certainty, program managers and contractors alixe stand 
to gain more from being cost optimistic than they stand to 
lose if cost overruns occur. The rewards and punishments 
in tne present acquisition process make cost overruns 


inevitable {1d}. 
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B. CHANGE 

The time that will have elapsed between the concep- 
ion Of the FHM and the final production is approximately 
12 years. Tnis lengthy time period is also not unusual 
mor Shipbuilding programs. Time itself is not necessar- 
ily a problem, but the longer the pvrocess takes, the 
longer the program is exnvosed to the rrobatility of changes 
in technology and decision makers ard their attitudes. 

The PaM and the Harpoon missile were cevelored during 
the same apvroximate time period. The Harpoon was con- 
Sidered by the FEM rroject office to be a system that wouid 
enhance the effectiveness of tne FHM rather than Ce a 
threat to its existence. rrom a national cefense stanc- 
point, advancing technology can certainly not be consider- 
ed a rrotiem, but to those loyal to the FHM, tne advent of 
the Harpoon missile comcbined with cost escalation made the 
FEM avpear less attractive when compared to alternate 
metnodcs of anti-surface ship warfare. Ead cost overruns 
mot occurred, or nad technology not produced the Harnoon 
Missile, the FHM would have maintained its position as a 
major NATO program. The point here is that a program mana- 
eer cannot reacily assess the impact of advancing tech- 
nology in another program on his own program, nor would it 
make a difference if he could. His activities are con- 


fined to his own area of responsibility. 
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Decision makers change over time either by election, 
promotion, retirement, et cetera. New decision makers 
bring new attitudes and beliefs regarding the "best nation- 
al interests", Former CNO acmiral Zumwalt was a strong 
proponent of the FHM program during his tour as Clio Lua 
Ee recognized the FHM as a new level of naval weapons 
capability which should be actively pursued. His opinion 
Was vtased on recognition of reduced manpower and fiscal 
resources within the Navy to combat the increasing Soviet 
threat. The PEM offered a more versatile and less expen- 
Sive wearons system than tne Navy nas ever known Cefore, 
Zunwalt therefore celieved that it made good sense to build 
a vortion of our naval capatility around FEMs to relieve 
the vulnerability of our high value targets and increase 
the total number of shins. He also supported the concert 
6 an afloat HMHLSG to provide maximum mobiiity for the PEM 
squadron. 

Admiral Eolloway, who relieved Admiral Zumwalt as CNO, 
agreed that the FHM was a good naval asset to have, how- 
ever, he felt that the Navy's limited resources could te 
Cetter snent on other programs. Ee testified accordingly 
in a nouse subcommittee hearing when the Fresident attempted 
BO rescind the funds obligated for construction of FEMs 
a7). Admiral Holloway's views were consistent with those 
of the newly appointed Secretary of Defense Brown and 


secretary of the Navy Claytor who were establishing 
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defense priorities in accordance with newly elected Presi- 
dent Carter's campaign promise to balance the federal 
budget. No attempt will be made here to justify or argue 
ma= decision to delete the PHM from the budget. ine voint 
of this observation is that different personalities and 
objectives of major policy makers greatly influenced tne 
eventual outcome of the program, in spite of the vrogran 


manager's efforts to make his vrogram a success. 


me. CONTROL 

Cne major vroblem of the acquisition process that af- 
fected tne FzM is the apvarent lack of a central source of 
control over commitment, continuity or resnonsibdility for 
the effective management of the program. Theoretically, 
all crogram decisions should be consistent with the "ctest 
Mational interests". eaealistically, nowever, this is an 
unachievable endeavor since the term takes on different 
meanings depending on tne volitical point of view of the 
decision maker anc the time period involved. Given a 
dynamic environment where the concept of the "cest nation- 
al interests" changes continuously, there is not nor can 
there be any central control or responsibility to assure 
Boltinuity of the decision process. 

There are numerous examples of discontinuous control 
tnroughout the FEM program. The NATO FEM Frogram Manager 
mec nO control over the vcarticipating countries. There 


w2S no commitment of funds and no way to enforce continued 
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participation to keep the program on a large scale to 
minimize the unit cost. On a national level, a similar 
event occurred by a change in Presidents and Secretaries 
of Defense. A Fresident is not obligated to continue the 
policies and programs of his predecessor. 

With this type of discontinuity evident at the highest 
levels, it is not difficult to understand how a commitment 
might be agreed upon by the members of an early DSARC (De- 
fense Systems Acquisition Review Council) to rely neavily 
wae training at Navy Schools Later in the Fali's life cycle. 
Not only can the DSARC members! objectives change with 
mne President's, but also the memters of tne committees 
are likely to change before it becomes time to implement 
the earlier decision. The PHM program manager position 
itself turned over three times prior to tne commencement of 
construction on tne five production shirs. 

anotner example of discontinuous control and differing 
wrospectives on the "best interests of national defense" 
is tne power struggle between the Legislative and 2xecutive 
Zrancnes of Government as it applies to the eventual out- 
come of the FAM program. The reason the ships are being 
built is because of Congressional desire to examine a FE 
Squadron's potential as an alternate sea rower strategy. 
the Sxecutive Branch was desirous of deleting the vrogran. 
In order to objectively evaluate the FHii's rotential re- 
quires the outlay of a few more dollars to provide the 


meover training support environment. To not provide tne 
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training support as planned makes it impossitle for the 
ship to perform as it was designed. This approach may have 
saved some dollars in training, but the true cenefit of 
the sunk cost of shin construction will never be known. A 
cooperative effort by the Executive and Legislative 
Branches would have either caused continuation of the vcro- 
gram with full support or deletion of the program altogether 
(thereby saving hundreds of millions of dollars). 

rox (10] discusses additional factors in the systems 
acquisition process whicn have the potential to affect the 
outcome of a program and are beyond the span of control of 


the program manager. 
Ys oUPCARYy 


Tne FHM is a defense application of the latest hydro- 
Boil technology. It is a unique shiv class not only te- 
Cause of its appearance and overational cavavdilities, but 
also because of the non-traditional considerations tnat 
Bacered the design trade-off process. The reduced manning 
ana maintenance concepts and the original NATO inter- 
operability concept all presented non-traditional chal- 
lenges to the management of the vrogranm,. 

in one respect, the vrogram can be considered a con- 
plete success, The early detailed planning that produced 
the final design raid off because the ship, as evidenced 


by the testing of the prototype, is capable of verforming 
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the mission tasks which precipitated its development. 
This success can be rightfully attributed to tne vrogram 
manager because the operational carability of tne ship is 
the result of efforts under his direct control. 

In another respect, however, the program was not com- 
pletely successful because it did not maintain its rosition 
as a major program. The factors that caused the reduction 
in the program's scope such as cost escalation, advancing 
technology (the Harpoon missile) and varied interpreta- 
tions of the "best national interests" by decision makers 
external to the rrogram office, were factors over which the 
BrOgram manager could not exercise control. 

These factors point to the unavoidable characteristic 
or the systems acquisition process which is the lack of a 
central controlling entity to provide for a consistent and 
Stabilized basis on which to make srogram decisions. This 
characteristic gives the systems acquisition trocess 
strensth in that it forces programs to adjust to a changing 
environment. However, the same characteristic nas a weak- 
ness which manifests itself as additional expense or 


decreased effectiveness. 
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APPENDIX A 


ERM MANPCWahR REQUIHEMZNTS 





The discussion which follows is the procedure used for 
the prevaration of the FSMD for the FHM-l class ship ge 
It serves as the justification for the manning level cur- 
rently used aboard FHM. To summarize, the document is 
prepared in the following steps: 

l. Frojected Operational Environment (FOE) is reviewed. 

2. Operational billets are identified. 

Total weekly manhours required to operate anc 
maintain the ship are computed. 
4, Manhours are allocated to billets subject to 


constraints. 


A. PACJECTED OPERATIONAL ENVIEONMENT (POE) 

The projected operational environment establishes the 
most demanding operational condition for which a ship rust 
be manned. The FOr for the FHM class is "at sea in war- 
mime", This presupposes enough cersonnel to perform all 
offensive and defensive functions while in Headiness Con- 

dition I (all hands - General ‘Juarters) and maintain Readi- 
ness condition III (port and starboard - two section watcn) 
at sea for periods of five days followed by two days of up- 
meev during which time the ship's crew will te on liberty 


anc the MLSG personnel will perform necessary maintenance. 
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B. WATCHSTANDING AND OPERATIONAL WORKLOAD REQUIREMENTS 

Predictions for the number of personnel required to 
operate the ship in its projected operational environment 
(Readiness Conditions I and III) were based on the ex- 
perience gained by the operation of vrevious hydrofoil 
craft anc. tne known weapons configuration of the PHM. 

As indicated by Tatle A“, 17 persons are required for 
Meondition I and 15 for Condition JII (an officer assumes 
one of the watchstations in the starboard section). These 
figures became the basis for the estaclishment of 17 bil- 
lets (15 watcnstanders and 2 non-watchstanders). Rates 
and ratings for each billet were determined by a combina- 
tion of experience and application of the operational 
functions and task statements contained in the avy #nlist- 
ed Cccurational Standards 113]. The operational billets 
and their personnel requirements are summarized in Table A2. 

Although the ship must have the capability of acniev- 
ing Condition I readiness, the operational hours are bdased 
on Headiness Condition III. Tne nours allocated to onera- 
tional manning is 60 nours per week per watchstander 


(5 days /week x 12 hours /day /watchstander). 


C. FREVENTIV= AND CORRECTIVE MAINTENANCE (PM & CM) WORKLCAD 
Crganizational level preventive maintenance assigned to 
the PHM crew is limited to daily preventive maintenance 


tasks which cannot be rescheduled to the in-port reriods. 


48 


a 





"TTe9-uo St ewe ayn, 


ne ae a ue | 























i iT ~ 5) 
= Ee ees) en 1 OO ee eee 
Seok I a ee es i ey ee ee ne At. 
T | | mac 
t 





UgUOle din seNSerr to meee _  ACaYd UIwage “Es 4 
te ME ene a OU a cle —Adave BIvdTe tT 
Ee IOUS XLVI BIVasa 13° 


a ee + 























4 

EOU-d) ENS, bOI-T! e@Wa| POT-a' eWat YOLVUSdO UIaNIONT “ISse “Fd | 
-d'" SONd' 720T-4 | INS] TOt-d: . ona ! P. YOLVASIO HIINTIONI ~TG 
- ERS aa eae — (NOTLIVLS ONT Lyaddo OKIASGaKISKG 





Se j mt | ae: YIAIOI “SG = AGaINGD avKRI 
cae Semaaaes = 7 sr a ee ee 
-d | bOT-J i FOl-d! 

















OT =TT Serer £2 | { 


HOO DET TULRW/91S-=TIGSMOS SCOTT 








; ' l = 4 
—goTea Ra bOT-dO;  €Nd jhOT-do tua eee HYOLVdadO WSS “la 
20¢-d0 cnl \OshL0Td IWOTINGA °Sa 3 
' 25 tee ee (ae Pa > J a Pe ie 

FE € 



























est 


—— ae A 





Co) re . YaWIVaL NOVLIALad SSvauNs * Fa 
in ee eee 


YOLVOSINAWWOD EE 


A at ee —— 


HOLWDIAWN 





FOT-A 















—~ 











= 
q 
q 


ee ee Bee, 


E 
YSATYL 3NOHG/LAOHOOT “EW | 

















OWO | FOT-O] Ora f a G00 mn ie 
dDaTua/73asnon LOWId - TOYLNOD dIHS 


ee ———== - SE A TO — rer mee 
— ee ee ee 


YIITIIO ONIGNWWHOD _} 


ES a ES ED | 


6 8TATL uotzeys 





—_s ws 


da 10RAWE 
[> rd usta TpUSsy—— 


SONAWNOISSVY HOLYM NOTEIAGNOO 
LV @TAVE 





1G 














“SUOTSSTUe STJauBewozADaTa uO Sp10592 suTequTey 

: "sqjueudtnba aogy 
pue WSJ uo adueuaquTeW eas-—ie TSAST TeuoyzeztTuebso0 Sut0yzag 
"Squauctnba (90qy) AaWHO pue ‘wo ‘Wsq S3jerzadg 


“S99TAIaS StyderboOAdAIS SaptaAoid 
"SwetTqozd przeoq Butzsaneuew SPATOS 

* SION 
‘Butzoyoue Buryortd Butanp zaj30 1d uoTJeBtAeU JO Sat {np suz0zizag 
“SaTanp [euotzebtaeu SULIOJIag 


“SPDTAIIS Studerboqxdkaa S@pTaAoig 
"Ssaainp3s0iad Aauebsaswea 

pue uot zeIs Jo abueyo soz SuaTqoizd pzeoq Butrzaanauew S2ATOS 
*BIJ0Td sutequrey 

*“Spoyujeu 

OTUOAWSITS pue Teuorztpery Aq sat jnp Tevotjzebtaeu suro0ojszag 
“LBOTJFO UOTADY JeotTqoOePyZ SYSTssy 
*Xemzapun 2OSTaAzadns yoqyem 3ID 
“SUOTQTpUOS Asuabsza]aywe 

pue eT37eq Japun sucTqezado 9775 9109S397 0F 83I0JJO saqQ¥UTpI005 





“SOLeSSou TeENSTA SOATaDaI pue Sspuas 

“sSPFUOUSIAD pue SrOUOH, srapuay 

“OuTQ uotqebraeu 4oa22005 sdaay pue *SVUaEMIAWSUT uoTIeBTAeU 
‘suotqzesttqnd ‘sqzeys SuTequtTew pue JoRzeBraeu saystssy 
*(ZE°OZTE LSNIAYNdO) 

TIOTZJIO YOJEM JOFuUeS Jo soueptnb fapun sayusqea qoo spueqs 


(Sprepueys TeuoTqQedna5g SLNAWSaY INGaAY 


peasttuz AAeN = GB908T SUIMAWN wWOIJ peatzap LITIIG 
Squouaqjejs ySeL pue suotyzoung Teuo qezedg sapntour 














NOILVLS HOLWM 
III NOILIGNOD 





(dq) 


quounzedag suotqzerzadg 


NOTLVOIATLSNE SLNDNSHINOAY DNINNWH GATLIVLITYNO GALSIING 


eV MTV 





(9~a) T 





50 





STeaw JO SuTazas Butanp SUTT ssau 5utstaradns- 

SUOTITpuod Areqrues SuTurequreyg— 

ssueuazuTem AqriTroe; T949T TeuotTzeztueh1z098 Attep butwioezzag-— 
SeTqe} ssaw 5urzearps pue Butz 4ag- 

Sj1zodax1 zayj0 y sous zs Esqns Attep Surzedarg- 

STeTIa eu pue sazo04js TOF Burqunosoe pure Butuotqtstnbay- 
STeau Sutazas puve Burazederzg- 

Sanuau Attep Bbutuuepg- 


-9PNTIuT of ssay PirPoqdtus aheury Pue 33e2ad0 o TIPULFISYDI eM-uOH SH 


“Jusudtnbe pues azvab 


N99p Jo dsaydn eas-je T9AXT TPUOTRIEZTIURBIO TOF ALTqtsSuodsay o 
*drysueuwas }eoOq 

pue yD9p ‘aytdsuttaew 03 Butqyepaa SOTITATIO“ Tre S3StTazadns o 
"Butzoyoue 3z0 Butzoouw 20; uoTzerPed|a1zd 

PUP ‘SUTT YBIY ‘eas je Buttanz z0z Burbhrx2 sastarzadns o 

"O6b1APD Jo Hutmojs ‘Butbaeyostp ’pUuTpeOT S9STAIIdNS oO 

“S@pouw aUuIOqTToOJ pue 9uIOgGTTNY ut (dq) weusupay- 203 e21e8edo 

wWeIsds TorlUOD ITJewo3ne saqzerzado ‘WTIY’IT33027N3 ayjowsa2 STOIU0D oO PTOSUOD TorUOD dtus na T0z-do 


z0z-do 


*“suot}Pottqnad PETFISSETD Sutequteuw pue $}937109 o 
"2393uUd5 SuoT Jeostunumosataqy ut S8TIND TPITAITO ourqnoz SULIOJI9g oO 
“soTItT{Ttqedeo “UOTJESTunuWMODaTa3 UO pueuicds sasrapy o 

*3uauNdtnba UOTFJESTUNuMIODS TAA 
UO SOUPUSIUTEU Pas—ye T949T TPuotzezrueb3a08 SULIOJI3ag oO 
*SuOTeOTUNUMIOD adéy ata pue OTPEI TLE AOJ TtIeD uO o JapuejsyoyeM-uon WY SOT-do 


(Sprepurejs TPuot zedns5s9 SINANAY INGA (S) NOIIVIS HOLYM INI LY $ 
peasttuq Aaen - G8908T SYAdAYN Woy paatzap LATIIG (qd) III NOILIAGNOD LATTIG 
SRJUTUAILPIS XSEL pue SUOT JOURY TePuOT3e19ad9 sapn out 


rr rp 


(P9nUT{UOS) JuSuzIedag SUuOT Je I9dQ 


rg 
NOILWOTAILSNC SLNINININOAY ONINNUW SAILVLITYAO GILSIING 














(*LNOO) 2V Tava, 


51 


———— a 
I eet 





"sztnoits ‘suaqysdsqns ‘suaqsks 03 satazzenses juewdynbe saztpesoy] 
"waysAs [O1QUOD F1ITY [T GOW 76 MN UO aouPUSJUTeW 

Pas-j}e TeAeT [TeUOTJezTUeSIO swi0ozied pue ‘sysaq ‘sayeradg 
SuayshksS 4qI 3 STTSSTW UoodizeH ¢saze19dO 

"S2DUPPTOAR UOTSTTTOO 

uoTqebtaeu poads ySty uy APOTIJO uoTADe [eDdTIDe4 SYSTSSY 
“sweTqoid [O1}uU05 a1f3 SBA[OS fa TESUOD Tor3UOD SUOodraM saqeisdy 


BOURPUSJUTEW BATIDI9IIOD TROTATAS- uoTsstu 


AQUabABIUa JI2eITp pue Sain{[ Tey waysks [oOA\AUOD aI, azATeuy 

“SOP T GOW 76 NW UO SsouUeUaqUTeU 

Bes-—}e [PAIT TeuoTtJeztueb610 sutojazad pue ‘sqsaq ‘saqe1rzsdo 

“ddr 3 wagsks aytisstu uoodirg saqesasado 

*SOUPPTOAR UOTST[[OD 

uotzebtaeu pasds yHty uy APDTZZJO uoOTADe TedTIOry SySTSsy 
*SUZTGOId [OI\YUOD BITZI S9ATOS faTOSUOD [oOAQUOD suUOdvaM soaqerado 


*“Sapow SUIOGTTOJ pue eurOg{T [NY wy uwaysds 

TOAWUODS STAeuOANe seqerado ‘uray /873\O1IYyA VyoWeAr SsTOI4QUOZD 

; “Spi0Ods9e1 SUTEQUTeU pue Syxoda1 oTABTHOT saredaig 

- ‘AQezes ¥ sure [Tews ‘uotqezsedo qunow unh ut maa. sjonaqsuy 
*SQTNIITD AdMod pue 

‘sueqyshs oTtnerpky ‘sautzefeuw go suozqzedsuy 3 s389q su0jseg 
= "90UeUpPIO jo 

afemojs pue ‘but[puey “Hutarezsuez ul smerxo soestaisdns 


“3uNOW UND Gi HW JO SoURUaQUTeU Fas-qye T3xAaqT- 


Teuotzeztueb610 suz0zied pue ‘uotze1sdo ‘HutTpeo, sastaszedns 


(spiepuejys Teuotyednss0 SLNIWIMINOW 


poystrug Aaen - ag90gT SUAdAYN wOorTy PeATISp LITIIG 
SzuoUaeIS YSEL pue SuotzounG Teuotzersdo sapnyouy 


(S) zoqzezred9 3e06aey ‘atv 





(d) 10,e19d90 yofsey ATY 


(S$) ueusuteq rz0jzerado 
@TOsuoD TOaqUOD drys 


(S} NOIIEIVLIS HOLYM 
{d) ILI NOILIANOD 





LNIWLYWdad SNOavaM 





NOILVOIAILSAL SILNSWANINOM ONINNYW AAILYVLITWNO GaLSIING 


(°ENOD) eV ATAVd 


(9-3) T 


JL 


DLA 





E0l-™ 


2OT=h 


52 





a | eee anes 


“9SUPUSZUTeW SATIDZaTIOD Teotyyz9-uotsstu Aouahbszawa sutozzag o 
‘wa ysds Toxr\U0D St} euo4yne 

Fe TRAST [TeUOTIeztuPh.308 SULTOJI9g O 
YUOTARSTZTJUapT pue uotatuBosex 
3d AID DTUOIIDaTS ‘SuotyeotunumMos 

2B TSAST TeuoTIezypueHIO pue s4s523 SUIOJIDg oO 


s,dtys uo SIURPUSAUTeEU Pas. 

*sqjuouwdinbs uorqebraeu 04 spte pue 

*Butyoe23 pue *uOTI9939D ‘studerBb0S (d) xzayorry 
uO aaueua{UTeU Pas. 


‘ddI ‘Teper se yons juswdrnb> P8IPTSI sayerzadg o 
YOFIS9AI9G DSezINS (S-a) Zz Lg POT-M 


ete 


(SPpzepurys Teuorqednsag SLNIWIY INUIT 
peisttud AaeN - ag908T SYAdAYN Wo2z peatzap LATIIG 


SjueuazeIS Ysey, pue suorjoung Teuotzeradg sapntour 
eee a ee 








(S) 
(d) 


NOILWLS HOLYM 
III NOILIANOS 





aiVd INTL ¢ 
LITTIE 










(PENUTJUOS) AUsUNA Aedaqg suodeay 


a — gam eer 
NOILYOIGILSNC SLNAWIYINOI ONINNYH AAIJWLITWNG AALSIING 


(°ENOD) ev Nava, 





DD 





TABLE A2 (CONT, ) 


ENLISTED QUALITATIVE MANNING REQUIREMENTS JUSTIFICATION 
NS JUSTIF: 


ENGINEERING DEPARTMENT 


—_—_. 




















Includes Operationa Functions and Task Statements 
BILLET derived from NAVPERS 18068D - Navy Enlisted 
REQUIREMENTS Occupational Standards) 


BILLET 
$ 


CONDITION III (P) 
WATCH STATION 


















Engine Operating 


Serves as engineering officer of the watch, 
Station {E0S-s) 


© Monitors mechanical and electrical parameter displays at 
engineering Operating station (EOS) console. 

oO Supervises operation of main Propulsion plants: Gas Turbine and 
Diesel. 

© Supervises operation of auxiliary electrical and mechanical 
equipments, 

© Maintains engineering log and records. 


oO Supervises operation of high pressure hydraulics equipment 
unique to PHM system. 


© Monitors damage control panels, 


© Supervises accomplishment of emergency mission - critical 
corrective maintenance. 















Engine Operating 


Serves as engineering officer of the watch. 
Station (EOS-P) 


Monitors EOS Console. 
Cperates Main Propulsion Plants, Gas Turbine and Diesel, 


Supervises operation of electrical and mechanical auxiliary 
equipments. 


Performs organizational level at-cea 
emergency mission - critical repa.rs. 
Maintains Engineering log and records. 
Supervises ship's damage control party. 


Oo o000 


00 


54 








"Spiode1 butjesado suyequrey 

“SYTMNOAFS ToI,uOD Qusudtnbs pue ‘yusaudtnba TeNsTA-Ofpne ‘4run 
Jamod sotazes s,dtys ‘jueudtnbs Aat{teb ‘sqynorts TeofsrAAoaqTa 
S,dtTys uo a0ueuequtew eas-je TeAST Teuotjeztuebx0 sut0oz3984 
“SOUPUDRZUTeCU SATQ99II05 Teotyla9-uotssty 

Asuabisws suxzozzed pue SOTATeNses TeoTAIIaTO saqewrysy 
“S1IOJOU pue Ssytnoato 

Jamod 9 Burqybty ut SYEINOITS VIOUS ¥ uado ‘spuNnoIb sjoda40q 
“squeudtnbs Azerytxne saqeradg 

"queudtnbs Butuotyounztew 30 

Sprezey Os sp 02 Badede Huyrs2uTbua jo SYSAYD OTpoyssd sayew 
“STOSUOS SOg 3e Yo eM Jo AJB5FI30 Surxra39urTh5ug SistTssy 


*spi0581 Butqjeisdo SUTERUTEW 
*Xqzxed jto1sjuoo obeuep raquo ‘quoudtnbs buyqybrjerry soyeisdg 
“SXPST mogsds oypnerpAy Bbutatedasz ‘SIdUTeIAS 

pue Sisq{Tz Bursetdaz pue SUOTISedsut ‘SataatT [Io HuyXsayS 

Se Yons soueuazuteu eas-je Toaat Teuotzeztueb3z0 suxz0jz139q 
*sdumd ‘zat [tastp ‘Butuot yrpuos ape se 

YONS BTOSUODS 4e PaeTTo1qUOD AOU Squowdtnbs Aretttxne saqessdg 
"Qusudtnbs Buruofzqyounztew 320 

Sprezey 43993ep 03 seoeds Bbutiraautbue JO SAYS OTpotiad sayew 
“STOSUOS SOI 3P YOJeM JO eDdTIIO Sutrseutbug systssy 





peasttug AAeN - Ggg0eT SHAdGAUN Wor] Poatiap LITITA 
Squswajzeqjs YSeL pue suotjzoung TevuotTjzeraedg sapntourz 











(PENUTIUOS) YUauTQIe 20d 


(Sp1epurzS TeuoT eEdnd00 SLNAW AYN INOTY 








(d-SOg) uofjeys But 
-eiodg autTbuq quejstssy 


(S-SOqd) uoteys Buty 
-eradg autbug que ystssy 


(S) NOILVLS HDLYM 
{d) III NOILIGNOD 


uTIsauTbuq 


NOILWOISILSAL SINAWTUINOT ONINNWW GAILVLITWNO GaLSTING 
(*ENOD) ev TIAVa 


(S-a) Zz 


{p-d) € 


Wa 


Na 


VRILWY 


vOT-2 


22 








PesoTo pue waysdks quawuteqraqus s,dtys sutequrew pue sagjeiadg o 





“souoyg s6hyy 
“AL J}NoIATO 






*2oUeUaqUTeU 








BSS-JE TOAST TeuoTAezTuehbsAo ut UPTOTIWATT OL Peet sastssy o 
. *suwaq3sAs Hutounouue Terauab pue ANOHa ‘HS sa3zersdg 





“ddI pue zeper se yors squawdynba payetes Sayeradg 


td 








(euTQINE sed NOSZ-WI 303) 


tuo souPUaquUTe 
suaysks Hutounouue auoyd pue 








i ee 


peysttug AACN - ag908T SUadAWN WoOIZ peatrzap 
SUEUIaIeIS YSEL pue suot ung Tevotjersdg sepnyouy 


SISTTOIWUOD FY SIDQOW- 

ssedwoo01fk9- 

SprPOqyoYTMS ODW pue oI- 

jueudtnbg Butuoyoay peag 9 SI3RIOTd- 
wejsks Tor\UOD uotTSs{ndoid OTAeWOINY- 





M POS4JP TBAST TeuoTIezyuebs0 SWUIOJIag oO 
‘stapqjooar adeqy ‘ssedu0oa01 46 saqyeisdg o 











(Sprepueys Teuosaednoog SINANauINoG 


LATTIG 


(S) 





(PeNUTIUOD) YUSUAIedeqg butrzseUuTBbUW 


NOTLVOIALELSOL SENIWAMINOIY ONINNYW SALLVLIIUNO dab,SI'INa 


(*ENOD) eV TTA 





UOTIOS{I9q SsOPsInS 





NOTLYLS HOLM 
(d) III NOITLIGNOD 





All other FM is accomplished by the MLSG during the two- 
day upkeep period. A planned maintenance system automated 
list tailored to the prototype, USS PEGASUS (FHM-1), was 
used to obtain a listing of shinboara equipments. Most 
equipments have estadlisned Navy standards which itemize 
the maintenance task, man-hours to accomplish, skill level 
and frequency of the maintenance action. By use of these 
figures, the weekly man-hour requirement for rreventive 
maintenance was determined by totaling the daily task man- 
hour requirements and multiplying by five days per week. 
The daily preventive maintenance for the remaining two 
Gays is accomplished by the MLSG. The total preventive 
maintenance man-hours assigned to the shinv's crew is 23.5 
plus an additional stardard of 30% of the preventive main- 
tenance man-hour requirements for each billet for "make 
ready - out away" time. 

Corrective maintenance is estimated as a function of 
vreventive maintenance nours. In order to estimate correc- 
Bive Maintenance 1t is necessary to separate the preventive 
maintenance into categories as follows: 1.5 weekly nours 
mor electronics technician (ZT) type work anc 22 hours for 
all other preventive maintenance work. As specified by 
OFNAV instructions [14], the standard ratio of PM to Ci 
for estimation is one hour of PM to one hour of CM for 
ET-tyove work and two hours of PM to one hour of CM for all 
other work. Maintenance Weekly man-nours are summarized 


mn Table A3. 


Si 





TABLE A3 
PREVENTIVE AND CORRECTIVE MAINTENANCE HOURS 


PoeCrROnmes | ALL OTHER; ToT 


PREVENTIVE NATITENANCE 29.5 
CORRECTIVE MAINTENANCE 11.0 12.5 


PRODUCTIVE ALLOWANCE 
m0 OF PM) 245 ale 


pe 





D. FACILITY MAINTENANCE (FM) 

Facility maintenance for the FHM consists of little 
more than daily housekeeping chores. Major FM such as 
painting and chipping is performed by the MLSG. The week- 
ly hours for FM were determined as follows; 

l. FM tasks were identified by interviewing 

members of the prototype. 

2e Tne time to perform each task was standard- 
ized in accordance with a prescribded Navy 
Standard Work Rate Assumption (from CFPNAYV 
instructions [24] for each task as a function 
of space size or number of units (i.e., sinks, 
ladders, etc.). 

3. The weekly FM man-hours per space was computed 
by multinlying the task action time oy the 
frequency of that action per week. 

4, The grand total of 30.59 hours is the sun of 
the weekly FM times for each space. Table A4 


Summarizes FM man-nours by space. 


(4) 


m ULibLiTyY TASK AND SVOLUTION (UT) 

This category accounts for the man-nours spent verforn- 
ing special details while underway. Of all the special 
details (such as man overboard, low-visibdility operations, 
towing, etc.) only two, the Special Sea and Anchor Detail 


and Replenishment at Sea are nerformed with sufficient 
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Eime Consumption or frequency to require accounting of 
time for the purpose of computing required man-nours. 
These details take place concurrently with onerational 
watchstanding. Therefore, the man-hours allocated to this 
category apply only to those personnel who are not on 
Condition III watch during the special detail. Watch- 
stander time has already been accounted for in a separate 
category. 

The following subparagraphs account for the UT time 
category: 

1. Special Sea and Anchor Detail is an all-nands 

evolution. Tabdle A5 shows the time svent by 

tne additional nine crewmembers who are not 

on watcn while completing one getting away 

and one docking. 

2. Heplenishment at Sea is also an all-hands 
evolution. The hours allocated to the He- 
plenishment at Sea Detail depends uron the 
frequency of refueling during a weekly mission. 
Since this figure is likely to vary, a weekly 
average of two underway fuelings is assumed 
Cased on a 120-nour mission with avproximate- 
ly 11.2 hours foilborne. The time spent on 
each refueling is a function of a standard 
pumping rate of 15,000 gallons per hour with 
a 2#-inch hose connection. Replenishment at 


Sea weekly nours are summarized in Table AS. 
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The total UT man-hour workload for FHM is 28,044 hours 
per week. The non-watchstanders (the radioman and the mess 
management specialist) are allocated UT for each detail. 
The watchstanders are each assumed to te off watch for 
half the UT details and on watch (operational manning 
nours) for the other half. Therefore, watchstanders are 
allocated UT man-hours for only naif of the UT details. 
Equitably distributing this workload, each watchstander is 
allocated 1.476 UT weekly hours anc each non-watcnstander 


is allocated 2.952 UT weekly man-hours. 


F. ADMINISTRATIVE AND SUPFCRT MANNING (A/S) 

The PHM lacks space and facilities for complete admin- 
istrative services such as postal office, versonnel office, 
disbursing, medical, etc. Most of these functions are per- 
mormed by the MLSG. Very livtle administrative and support 
man-hours are spent by other than the mess management 
specialist and the radioman. A/S hours for the mess 
management snecialist, radioman and watchstanders were 
estimatec by interviewing tne crew of the prototyve and 


are summarized in Tables A7 through AQ. 


G. SERVICE DIVERSION AND TRAINING ALLOWANCE (SD) 

service Diversion and Training consists of quarters, 
award ceremonies, departmental training, et cetera. Man- 
hours for this category is much less than is common on 


traditional Navy ships. In accordance with a special 
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-—— oe 


TRB v7 


ADMINISTRATIVE AND SUPPORT REQUIREMENTS: 


SUPPLY (FOOD SERVICE) 


a 


TASK 
1. Plan daily work 
2. Make Coffee/Clean Coffee Pot 
3. Set up mess tables 
4. Cook breakfast. 
5. Prepare Menu 
6. Prepare stores inventory 
7. Prepare daily subsistance reports 
8. Prepare noon meal 
9. Prepare evening meal 
10. Clean Galley 
11. Store leftover food 
12. Review menu, break out supplies 
13. Break out any provisions 
14. Wash dishes 


15. Stow dishes 


ADMINISTRATIVE AND SUPPORT WEEKLY HOURS 


ALLOCATED TO MS2 


SUPPORT 


WEEKLY HOURS 
MESS ATTENDANT 


1.00 
5.00 
L280 
5.00 
00 
2.00 
5.00 
5.00 
5.00 
2.50 
2.50 
0 
2.00 
2.00 
2.990 


43.50 





TABLE A8 
ADMINISTRATIVE AND SUPPORT REQUIREMENTS 


COMMAND (COMMUNICATOR) SUPPORT 


WEEKLY HOURS 


TASK COMMUNICATOR 
lL. Plan work 1.00 
2. Process special request chits «20 


3. Monitor performance of personnel opera- 


ting communications equipment 15.00 
4. Monitor performance of equipment 15.00 
5. Manage communication traffic 2.50 
6. Monitor circuitry engaged in transmission 2.50 
7. Prepare stub requisitions : .20 
8, Maintain publications and documents L225 
9. Record and file electronic communications 2.50 
10. Inspect equipment | 2.50 


ll. Manage and control communications 
Classified documents . vee 


ADMINISTRATIVE AND SUPPORT WEEKLY HOURS. 
ALLOCATED TO RML 43,90 
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TABLE Ag 
ADMINISTRATIVE AND SUPPORT REQUIREMENTS: 


ADMINISTRATIVE (PHM AT-SEA) SUPPORT 


WEEKLY HOURS PER DEPARTMENT 


TASK OPERATIONS WEAPONS ENGINEERING 
1. Perform departmental training 20 ~ 20 an 20 
2. Process stub requisition chits 20 20 . 20 
3. Maintain publications .20 .20 «20 
4, Maintain charts 30 ~ - 
5. Process special request chits ~10 -10 710 
6. Maintain files 40 . 10 Allie) 
7. Plan & assign work to 
subordinates 2.50 £09 750 
8. Check work of subordinates . 30 530 30 
9. Conduct cnlisted performance 
evaluations ~20 . 20 .20 
10. Prcepare/update watch quarter . 
and atation bill 10 ~10 mae 
ll, Administer personnel quali- 
fication standards Ape) 10 -10 
12. Instruct subordinates in all 
applications of safety 
precautions 20 «20 «20 
13. Maintain department files, 
training data, space and 
equipment loads 20 20 20 
14. Attend bricfings .10 wt0 .10 
15. Review & route instructions 
and notices « LO 10 ~ £0 
16. Control & supervises handling 
and submission of all forms 
and reports originating 
within the dapartment ° 29 20 320 
17. Draft/edit correspondence 10 <10 . 10 
18. Counseling personnel Ae HS) «10 ~10 
19. Maintain Navigation Log 2.50 - - 
20. Supervise maintenance, pre- 
servation & cleanliness of all 
assigned spaces . 40 40 40 
21. Review maintenance records .10 a0 10 
22. Review weapons orders and 
directives - 10 ~ 
23. Perform department PO duties . 10 10 10 
24. Prepare fuel & daily water report - - ~ 10 
25. Prepare chemicals for water test - - .10 
eo. Test fuel ~ ~ S10 
27. Make log entries 20 .20 ~20 
TOTALS 8.60 4.40 4.10 


(GRAND TOTAL = 17.10) 
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OPNAV letter, this allowance nas deen set at two hours ver 


week for each crew member, 


H. STANDARD NAVY WORKWEEK AFLOAT CONSTRAINT 

The standard workweek afloat [15] prescribes the 
maximum weekly hours for enlisted watchstanders at sea as 
74 hours and 66 hours for non-watchstanders. The work- 
week may be less than those amounts but snould not exceed 
them unless compelled by emerzency or battle conditions. 

For the PHM crew, the standard workweek is completed 
during its five-day mission. There is no in-port watcn- 
standing or workload requirement except during scneduled 
maintenance and overhaul periods. Table ALO gives the 
breakdown of both the Standard Navy Workweek and tne FE 
version of the Navy Standard which represents the upper 


bound on weekly man-hours assuming Condition III. 


I. WORKLOAD SUMMARY 

Table All summarizes the man-hours by category dis-~ 
cussed previously. Note that a standard 20% productive 
allowance to account for inefficiencies usually experi- 
enced by shipboard workers has been included. Also note 
that the two hours per man for Service Diversion and 
Training has not yet been included because the total 
number of versonnel or the need for additional billets 


has not been established at this point in the analysis. 
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Table Al2 indicates that 15 watchstanders and two non- 
watchstanders provide enough man-hours to accomplish all 
tasks even after including the SD allowance. 

The final step in the manning document preparation 
process is the allocation of the man-hours in each cate~ 
gory. Priority is given to watchstanding hours and main- 
tenance hours requiring higher skill levels. Other tasks 
are allocated equitably being mindful not to exceed the 
reli version of the Navy standard of 70 hours for watch-~ 
standers and 66 hours for non-watchstanders. Allocation 


of all weekly hours is shown in Table Al3. 


J. OFFICER MANNING 

Man-hour breakdown for officers is not a part of this 
analysis, but an officer billet summary is shown in Table 
Al4, Officer manning for PHM was the result of the combi-~ 
nation of a functional analysis of the orerational re- 
quirements for fighting the ship and rescvonsitilities and 


duties directed by OPNAV regulations (16} . 
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APPENDIX B 


PHM TRAINING REQUIREMENTS 
Appendix A discusses the rationale for the number 
of personnel to man the PHM as well as for ratings and 
skill levels required. Once the ship's manning has been 
established it is necessary to determine how these per- 


sonnel will be trained to operate and maintain the ship. 


A. TRAINING CONCEFT 

The uniqueness of the PHM which distinguishes it 
from traditional combat vessels requires a corresponding- 
ly unique training concept. As the product of a NATO 
design the ship contains equipments not found on other 
Navy vessels. The reduced manning concept which was a 
result of the operational and maintenance concepts re- 
quires highly skilled personnel who are capable of opera- 
tion as well as repair of the equirment. As forecasted 
early in the conceptual phase, more training is antici- 
rated to be required for FEM crew members than for crew 
members on other Navy ships. The following information 
taken from the Navy Training Plan for the FEM [4] dis- 
cusses the training goals and methods planned for 
accomplishing those goals. 


"Existing Navy training courses will be used to the 


Raximum extent rossible to train rHM versonnel. Training 


fis 





requirements that cannot be satisfied by existing Navy 
pPenegis Will be met by contractor trairing for the initial 
crews and by formal training and on-board training under 
the cognizance of the Squadron Commander." The manning 
document for the MLSG includes instructor billets to pro- 
Jose ersOr evils additional training. 

Training for the crew falls into two broad cate- 
gories: 

ean enegus sive slraining 

Prerequisite training consists of botn rro- 
fessional and technical courses normally completed in 
preparation for assignment to a billet. Examples are: 

a FXC (Prospective Executive Officer) course for officers, 
and an NEC awarding course for enlisted versonnel or 
course required for performance in an identified rE 
billet for which an NEC is not required, 

In general, these training requirements are sene- 
rated by the equipment maintenance or orerational re~ 
quirement or by watch station assignments. These 
prerequisite training requirements will be met by existing 
Navy Schools and will be received prior to undertakings PEM 
Bmique tralning. 

Zee em gue! Training 
Unique training consists of tne courses svecifi- 


cally designed to vrerare personnel to perform operation 


and maintenance functions unique to FEM equipment. There 


i 





are no established Navy schools for this tyre of training 
due to previous lack of requirement for them, nor are Navy 
schools expected to be established for PHM equipment be- 
cause of the relatively small number of rersonnel involved. 
The training must nonetheless be accomplished. Two ap- 
proaches to accomplish this training will be utilized: 
factory training and on-board training under the cogni- 
gance of the PEM Squadron Commander. 

Factory training by the Boeing Company provides 
the original body of knowledge and skills to selected 
initial crewmembers and MLSG instructor personnel on a one- 
time tCasis. Keplacement personnel are trained either 
On=-Coard by personnel being relieved or formally by the 
instructors at the MLSG training division. The success 
of this training approacn depends upnon the Navy's detail- 
ing ability to provide contact reliefs, especially for the 
instructors, to preserve the body of knowledge first ac- 
muired from contractor training. In the case of ganped 
billets, the knowledge could only be restored by additional 


(and costly) contracted training arrangements with 2Zoeings. 


eo. t2ALNING COURSE REQUIREMENTS 

Training requirements were established dy an analysis 
of the operational and maintenance tasks required by each 
billet. Fersornal interviews with prototype crewmemcers were 
extensively used. The content of Navy courses already in 


existence was also reviewed. Whenever a training 
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requirement could be satisfied by one of these schools, 
Bhat school became prerequisite training for the billet. 
All other training requirements not satisfied in this man- 
ner were incorporated into a formal training course to te 
conducted locally at the MLSG or at the Boeing plant for 
the initial crews. 

Table Bl lists by billet the prerequisite anc FHM 
unique training courses deemed necessary by the project 
manager for the effective utilization of the ship. The 
list comes from the 1976 version of the FHM Navy Training 
Flan (i | Which was approved by the Office of tne Chief of 
Naval Operations. Approval of the training plan does not 
guarantee eventual funding for each course identified; 
it merely validates the need. Actual furdirs approval 
cepends largely upon tne priority placed on each require- 
ment by the Chief of Naval Hducation and Training during 
the Frogram Odjective Memorandun (FOM) submission process. 
Tne items marked with an asterisk (*) were evertually not 
funded, and the crew will not receive these prerequisite 
courses. The reasons for courses not being funded are cis- 


eussed in tne “Analysis” chapter, 


C. TRAINING EQUIPMENT AND DEVICES 

Training equipments are actual hardware equipments 
such as an actual radar or engine which is used for train- 
ing. Training devices are simulators or mockuns of the 
mecual equipment used in place of the actual equipment for 


measons of safety or cost. 
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Training equipments and devices are extremely impor- 
tant to the success of the PHM training program due to the 
low manning concept. Each crew member has to know how to 
perform his job before the ship gets underway. There is 
not enough space aboard to carry personnel in a training 
status for more than one day. It is necessary tnat the 
crew receive nands-on operational and maintenance train- 
ing through maximum use of training equipments and devices 
to minimize the need for on-board training. 

The Froject Office requested the training equipments 
and devices listed in Table B2 by letter in 1978 before 
imeiuainrg them in the Navy Training Flan. The notation 
"not suvported by CNC" indicates that the equipments were 
not supported by the OF-39 surface warfare sponsor of the 
program and therefore are not likely candidates for FPOM-81 
PpUMeIne. Support and funding rationale for these items 


is discussed in the "Analysis”™ chapter. 
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LABLE B2 
TRAINING LOGISTIC SUPPORT REQUIREMENTS 


A. TRAINING EQUIPMENTS 


EQUIPMENT LOCATION FUNDING STATUS 
ME-831 SSPU Great Lakes Not Supported By CNO 
ATRESEARCH Gas Turbine Maintenance 

Trainer 

teat San Diego Not Supported By CNO 
Yarpoon Engagement Course Indicator 

Automatic Control System MLSG Not Supported By CNO 
(LITEF) Inertial Gyrocompass MLSG Funded POM 80 

SPS~-63 Surface Search Radar MLSG Not Supported By CNO 


B. TRAINING DEVICES 


DEVICE LOCATION FUNDING STATUS 
Engineering Operating Station Great Lakes Not Supported By CNO 
(EOS) Simulated Gas Turbine Trainer 
EOS Panel Mockup MLSG Not Supported By CNO 
Main Propulsion Pump MLSG Not Supported By CNO 
Cutaway Mockup 
MTU Diesel Head with Valve Train MLSG Not Supported By CNO 
Cutaway Mockup 
Bow Thruster Motor, Cutaway Mockup MLSG Reing Considered 

For Funding 
Bridge Console Mockup, Navigation MLSG Not Supperted By CNO 
Distilling Plant, Cutaway Mockup MLSG Not Supported By CNO 
Yickers Hydraulic Trainer MLSG Not Supported By CNO 
Logic Trainer MLSG Not Supported By CNO 


Electronics, Fire Control 





=o. 
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